Suppression of rat retinal ganglion cell death by PACAP following transient ischemia induced by high intraocular pressure.
Glaucoma is a neurodegenerative disease in which increasing intraocular pressure leads to the progressive loss of retinal ganglion cells (RGCs) and blindness. Here, we report a neuroprotective effect of pituitary adenylate cyclase-activating polypeptide (PACAP) against RGC loss induced by high intraocular pressure in the rat. Vehicle or PACAP (1 fM to 1,000 pM) solution was injected into the vitreous body once after induction of a high intraocular pressure (110 mmHg). Seven days later, the number of viable RGCs was reduced to 45% of that in the intact control. However, PACAP treatment significantly reduced this RGC death in a bimodal manner, with peaks at 10 fM and 10-100 pM. The cAMP antagonist Rp-cAMP significantly blocked the neuroprotective effect of PACAP at both high and low doses, whereas the MAP kinase inhibitor PD-98059 only prevented the effect of the low dose of PACAP. These findings suggest that PACAP has bimodal effects in the neuroprotection of RGCs against ischemia and that these effects are mediated via different signaling pathways.